Abstract. Let (X, L) be a polarized abelian variety defined over the complex number field. Then we classify (X, L) with h 0 (L) ≥ 2 such that (k + 1)L is not k-jet ample nor k-very ample.
Introduction
Let X be an abelian variety defined over the complex number field, and let L 1 , . . . , L t be ample line bundles on X. Then, in [BaSz] , Bauer and Szemberg proved that L 1 + · · · + L k+2 is k-jet ample for t = k + 2. In particular, if (X, L) is a polarized abelian variety, then (k + 2)L is k-jet ample.
By the above result, it is natural and interesting to consider the following problem.
Problem. Let X be an abelian variety defined over the complex number field, and let L 1 , . . . , L t be ample line bundles on X. Then characterize (X, L 1 , . . . , L t ) such that L 1 + · · · + L t is not k-jet ample for t ≤ k + 1.
In this note, we obtain the characterization of (X, L) with h 0 (L) ≥ 2 such that (k + 1)L is not k-jet ample nor k-very ample.
We work over the complex number field, and we use the customary notation in algebraic geometry. 
Preliminaries
2. Let (X, L) be a polarized manifold such that L is k-jet ample (resp. k-very ample). Then for any smooth projective subvariety S on X, L S is k-jet ample (resp. k-very ample). 
Proof. See Theorem 2.1 in [BaSz] . Lemma 1.4 (Ohbuchi) . Let X be an abelian variety with dim X = n ≥ 2, and let L be an ample line bundle on X. Let |M | be the movable part of |L|, and let F be the fixed part of
Proof. See Lemma 4 in [O] .
Lemma 1.5. Let C be a smooth elliptic curve, and let D be an ample divisor on
Proof. We remark that for a line bundle on a smooth projective curve, the notions "k-jet ample", "k-very ample", and "k-spanned" coincide. (See Proposition 2.1 in [BeSo2] .)
Lemma 1.6. Let X 1 and X 2 be smooth projective varieties, and let L 1 and L 2 be line bundles on X 1 and X 2 respectively.
Proof. See Lemma 1.8 in [BeDiSo] and Lemma 3.3 in [BeSo4] . License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use
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Proof. First we prove the "if" part. Assume that (k + 1)L is k-jet ample and (X, L) is the type (♣). By assumption, (k + 1)D j is not k-jet ample. Let F t be a fiber of the t-th projection of
Next we prove the "only if" part. Assume that (k + 1)L is not k-jet ample. By Theorem 1.3, we get dim Bs |L| = n − 1. Let |M | be the movable part of |L|, and let F be the fixed part of |L|.
Assume that M n > 0. Then M is ample. We remark that F is nef since F is an effective divisor on an abelian variety X. Hence L + F is ample. On the other hand
Since dim Bs |M | < n − 1, we get that (k + 1)L is k-jet ample by Theorem 1.3. But this is a contradiction by assumption.
Hence M n = 0. By Lemma 1.4, we get that If (k + 1)D 1 is k-jet ample, then (k + 1)D X,1 is not k-jet ample by Lemma 1.6. In this case, we put p 1 := p A,1 and we go to the following step for i = 1, where
Step 
is not k-jet ample, then this completes the proof by putting
is not k-jet ample by Lemma 1.6. In this case, we put p i+1 := p A,i+1 • p X,i • · · · • p X,1 and we go to Step (i + 1).
The above procedures come to an end after a finite number of repetitions by Lemma 1.5. This completes the proof of Theorem 2.1.
By using Theorem 1.3 and Lemma 1.4, we can prove the following by an argument similar to that in the proof of Theorem 2.1. 
